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Description 

The present invention relates generally to mushroom cultivation, and more particularly to an improved 
nutrient supplement for promoting mushroom growth. 

5 

Description of the Prior Art 

A) Commercial Growing Practices 

w Commercial mushroom cultivation is essentially a four-phase operation employing the following steps: 

1) composting - forming a nutrient substrate (compost bed) upon which mushrooms can be grown; 

2) spawning - impregnating the compost bed with mushroom mycelia; 

3) casing - after the mycelia have suitably developed, covering the mycelia-permeated compost bed with 
a layer of soil, peat, or sand; and 

15 4) harvesting or "cropping" the developed mushrooms. 

The mushroom growth process exhausts the necessary nutrients from the compost bed. As a result, after 
the mushroom crop has been harvested, the nutrient-depleted compost bed is discarded and the cultivation 
operation is repeated. 

Commercial mushroom facilities utilize composted organic materials prepared from a mixture of cereal 
20 straws, organic fertilizers, and other nutrients. The action of microorganisms on the straw/fertilizer/nutrient 
mixture results in a substrate which is selective for the colonization of mushrooms without undo competition 
from other fungi or microorganisms. In addition to providing a substrate upon which mushrooms can be 
grown, the compost serves as a source of nutrients essential for mushroom growth. 

The prepared compost is preferably pasteurized in order to deactivate any residual microorganisms and 
25 then is impregnated with mushroom inocula (mycelia) in a step referred to as "spawning". Thereafter, the 
mycelium-impregnated compost is maintained at controlled conditions for a period of two to three weeks 
until the hyphae of the mycelium have permeated the compost. 

The next stage of commercial mushroom production, referred to as "casing", involves covering the 
mycelia-permeated (colonized) compost with a thin layer of peat (preferably buffered with calcium car- 
30 bonate), soil or sand. This allows the mushrooms to fruit or "flush". 

The first flush of mushrooms generally occurs approximately three weeks after casing. After harvesting 
this first flush (or "break"), the commercial bed will produce two to four additional flushes or breaks until the 
compost becomes sufficiently depleted of essential nutrients so as to become uneconomical. The compost 
is then discarded. 

35 

B) Use of Growth-Enhancing Supplements 

Enhanced mushroom yields can be obtained by adding supplementary nutrients either to the compost 
bed (after completion of the composting step) or to the mycelia-impregnated compost up to the time of 

40 casing. Addition of nutrients after casing is generally not beneficial. 

Most commercially-employed nutrient supplements are proteinaceous in nature; both animal and 
vegetable-derived materials have been utilized. Although these protein supplements are relatively expen- 
sive, they have been shown to produce sufficiently enhanced yields to be economically attractive. Up until 
now, the presence of larger amounts of carbohydrates in supplements has been perceived as being 

45 detrimental to mushroom yields. 

The addition of available supplementary nutrients can result in adverse effects to the mushroom crop. In 
addition to fostering mushroom growth, directly utilizable nutrients can be metabolized by competing, faster- 
growing microorganisms present in the compost bed. Consumption of nutrients by competing organisms 
has two deleterious effects: not only is the expensive nutrient removed from its intended use as a 

so mushroom growth supplement, but the intense microbial activity also acts to raise the temperature of the 
mushroom bed. High temperatures have adverse effects on mushroom mycelia, and can destroy the 
growing mushroom crop. 

Another difficulty with the use of directly utilizable supplements is that enhanced yields are observed 
only in the first flush. That is, by the advent of the subsequent flushes, the added nutrient supply has been 
55 reduced or even xhausted and little yield stimulation is observed. 

One approach to dealing with the problem resulting from nutrient-rich systems is to retard the rate of 
release of the nutrient from th supplement. In Carroll, et al. U.S. Patent 3,942,969, this retardation is 
accomplished by denaturing a protein-containing supplement with heat or chemicals prior to adding the 
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nutrient supplement to the compost bed. Denatured protein is reported to greatly lessen the availability of 
the nutrient to competing microorganisms while maintaining its availability to the growing mushrooms. The 
patent also teaches that the presence of carbohydrates in the supplements is objectionable, but that such 
materials can be tolerated in small amounts. The gains in mushroom yields resulting from the process 
5 described in the foregoing patent are at least partially offset by the economic costs involved in the 
denaturing step. 

Another approach to the problem resulting from the use of directly-utilizable nutrient supplements is 
illustrated in Wu, et al. U.S. Patent 4,534,781, which utilizes a hydrophobic material (e.g., paraffin wax or 
shellac) to coat a protein-containing nutrient supplement. The patent teaches that such a coating will resist 
10 attack by competing organisms and will delay the availability of the nutrient to the mushroom mycelia until 
the coating is gradually removed during the mushroom growth period. The patent teaches that one 
advantage of the hydrophobic coating is the lessening of hydration of the nutrient supplement. Since most 
molds require moisture for growth, the presence of such a hydrophobic coating eliminates an essential 
requirement for rapid growth of such competing microorganisms. 

T5 

BRIEF DESCRIPTION OF THE INVENTION 

The present invention provides an improved nutrient supplement which enhances mushroom growth 
while avoiding the effects of competing microorganisms. The supplement does not require denaturing. 
20 Moreover, unlike prior art coated nutrient compositions, the compositions of the present invention comprise 
a protein-rich substrate which is coated with a hydrophilic coating. This coating, by whatever mechanism, 
controls the availability or accessibility of the protein present to mushroom mycelia, thereby exhibiting yield- 
enhancing effects in later flushes, prolonging the life of a compost bed. 
The novel hydrophilic supplement has several advantages including: 
25 1. Increased mushroom yield; 

2. Increased manufacturing economy, i.e., both the protein source employed and the processing is 
economical; 

3. Increased economy due to reduction in the quantities of nutrient required to obtain superior yields; 

4. The supplement may be added at the time of "spawning" or up to the time of "casing"; 

30 5. The supplement results in greatly reduced "heating" per unit protein, which permits increased usage 
levels for even greater yields; 

6. The supplement exhibits uniform flow and feeding properties; 

7. The supplement can be used without generating excessive amounts of dust, requiring dust control 
measures - dust masks, dust collection systems; 

35 8. Although the protein supplement contains a carbohydrate, the material is in a form which does not 
lead to overheating; and 

9. The protein supplement results in increased yields beyond the first break. 
DETAILED DESCRIPTION OF THE INVENTION 

40 

The hydrophilic nutrient compositions of the present invention are granular materials which contain two 
essential components: a minor amount of an outer, hydrophilic coating (up to 25% by dry weight); and, a 
major amount of a protein-rich, inner core or substrate (from 75 to 99% by dry weight). 

The proteinaceous material employed in the supplement can be of animal or vegetable origin. Protein- 
45 containing materials such as casein, whey, cottonseed meal, soy bean meal, soy protein, corn gluten feed, 
com gluten meal, wheat gluten are suitable, with, corn gluten meal, corn gluten feed, soy bean meal, and 
soy Protein being preferred. Other materials which are known to enhance the growth of mushroom 
mycelium could also benefit from a hydrophilic coating. 
, In order to obtain the full advantages of the present invention, the proteinaceous material is preferably 
so non-denatured. That is, for reasons of economy, the protein-containing material is not subjected to a 
separate heat or chemical denaturing step such as that described in U.S. Patent No. 3,942,969. The term 
"non-denatured" as used herein is meant to include protein-rich materials which may have been partially or 
incidentally denatured during conventional processing (e.g., drying of wet-milled grain). Although non- 
denatured proteinaceous materials are preferred for reasons of cost, even denatured protein may benefit 
55 from the hydrophilic coating. 

The nutrient supplements of the present invention contain from 5 to 95% protein with 55-75% being 
preferred based on the dry weight of the total composition. Vitamins, minerals and growth enhancers could 
also be incorporated into the protein-rich material. 
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The protein substrate may be pasteurized prior to coating, by heating from 60*-66*C (140*-150*F) for 
a period of time. Also, the final coated product may be pasteurized if desirable. However, pasteurization is 
not normally necessary. 

The material to be coated will desirably be of low moisture to reduce the need for drying after coating. 
5 Thus, an initial moisture content of less than 20%, preferably less than 12%, is preferred for the protein-rich 
substrate. 

The hydrophilic material utilized to coat the protein-rich substrate is a carbohydrate. Suitable coating 
materials include starch, modified starch, starch derivatives, modified starch derivatives, cellulose, cellulose 
derivatives, guar, guar derivatives, gum arable, and other polysaccharides, with starch being preferred, and 
70 a cross-linked starch of reduced viscosity being most preferred. 

The terms "starch derivative" and "modified starch derivatives" are familiar to those in the art and refer 
to materials which have been chemically substituted and/or cross-linked. The term "modified", as used 
herein, means "depolymerized", i.e., the molecular weight of the starch has been reduced by one of the 
several conventional methods known to those in the art. 
?5 The aqueous hydrophilic dispersion can be applied to the proteinaceous substrate in any of the many 
ways familiar to those skilled in processing of granular materials. The hydrophilic material is usually first 
dissolved or dispersed in water, with the water kept to a minimum to reduce or eliminate subsequent drying. 
The resultant dispersion should have a low viscosity so as to be pumpable or easily handled. 

A favored procedure is to use a limited dispersion of the hydrophilic material in water. By limited 
20 dispersion it is meant that the starch is only partially hydrated in water, having a viscosity in the range of 1 
to 100 g cm _1 sec" 1 (100 to 10,000 centipoise), such that it can be pumped and sprayed. 

A preferred cooking process for preparation of the hydrophilic coating involves heating a starch slurry 
containing up to 40% (by weight) dry substance (preferably 25-35%) to a temperature where the starch 
granules start to swell. This condition is signaled when the slurry viscosity starts to increase, generally at a 
25 temperature between 63-79 °C (145-175* F). (For the present coating application, heating to a temperature 
of 150-160* F is most preferred). Those skilled in the art are aware of this property and adept at recognizing 
the onset of the phenomenon, referred to as "starch pasting". Various methods can be used to heat the 
starch slurry, viz, a jacketed kettle, use of live steam, etc.. A specially preferred heating method employs a 
scraped surfaclTheat exchanger. 
30 Once the starch has been partially pasted in accordance with the above procedures, storage conditions 
may be chosen to control thickening. This can be accomplished by reducing the temperature a few 
degrees, (e.g., 1-3'C (2-5 *F)), and/or limiting time and storage. The partially pasted starch will have a 
Brookfield viscosity of 1-100 g cm _1 sec" 1 (100-10,000 cps) with 2.5-25 g crrr'sec" 1 (250-2500 cps) being 
preferred. 

35 Other methods of pasting starch familiar to those in the art can be utilized, including: i) stirring a 
dispersion of 1-45% solids starch in water while heating the dispersion to 71-100* C (160*-212*F) for 10-30 
minutes or longer; and, ii) the process of "jet cooking" such as is described in U.S. Patent 3,133,836. 
Regardless of the method employed, the resultant paste ideally has a viscosity such that the paste can be 
readily pumped and applied to the protein substrate such as by spraying. 

40 The amount of coating applied to the nutrient substrate is not thought to be critical. Coating levels within 
the broad range of 1%-25% by weight (dry add-on based on dry substrate) may be suitable for certain 
applications. However, coating levels of 2-5% are generally preferred. Conventional spraying or mixing 
techniques can be employed. 

The preferred nutrient substrates should be generally free from mold spores. If desired, microorganism 

45 inhibiting compounds, such as those outlined in U.S. Patent 4,617,067, may be added during the 
supplement preparation process. 

After completion of the spraying or mixing process, the resulting coated composition can be dried. 
Evaporation of the water from the deposited coating composition leaves a dried residuum of carbohydrate 
on the surface of the granular nutrient substrate. The uniformity of coating on the nutrient granules is not 

so critical. Some non-uniformity may even be preferred. Methods of drying are not critical and include those 
generally used in commercial materials processing, such as tunnel drying, fluid bed drying, rotary drum 
drying, tray drying, etc. 

The resulting composition can be used as a mushroom supplement, either at the time of spawning or 
up to the time of casing. Surprisingly, the presence of this additional carbohydrate-containing material does 
55 not result in the problems predicated by the prior art. indeed, it is beli ved that the carbohydrate present 
results in improved nutrition for the growing mushroom. 

The nutrient supplement described in this invention is added to a suitably prepared compost. 
Procedures for preparation of a compost are varied, but understood by those skilled in the art. The nutrient 
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supplement is generally added at a rate of 1.4 to 14% based on dry weight This rate will vary with each 
mushroom growers particular conditions, such as temperature, moisture, mushroom variety, compost 
composition, etc.. 

An upper limit of addition is usually determined when over heating occurs. This in turn depends upon 
5 the conditions described above, as well as the design of the growing facility. Such factors as air flow, 
cooling capacity, bed depth, etc. come into play. 

The hydrophilic nutrient supplement is generally added at spawning, but, as noted above, can be added 
from spawning up to the time of casing. One feature resulting from use of the supplement which has been 
observed is vigorous growth of the mushroom mycelia (i.e., pre-casing growth). This vigorous initial growth 
io is thought to lead to a greater yield of mushrooms at fruiting, and also to result in mushrooms of higher 
quality. 

Proper use of the supplement does not result in high temperatures which damage the mushroom 
mycelia. Indeed, overheating during the mycelium-growth period is reduced such that increased usage 
levels of protein, at a higher level than those heretofore normally used, are possible. This results in the 
75 production of more mushrooms per batch of compost, and greater operating efficiency. 

The admixture of hydrophilic material with the finely ground proteinaceous material at a 2 to 5% level 
results in a product that has about the same particle size as the starting proteinaceous material, but 
improved flow properties. This has resulted in a product which flows very well in the application hopper at a 
mushroom farm. Also a very even flow rate has been observed with increased evenness of performance 
20 throughout all of the trays or batches. 

Surprisingly, the hydrophilic coating gives another benefit. The final product is almost dust free. Bags of 
product can be emptied into the application hopper with no or little resulting dust. Workmen do not need to 
wear protective masks. 

The addition of the hydrophilic coating of the present invention allows protein sources to be used, such 
25 as corn gluten meal, which were previously viewed as unsuitable because of their relatively high level of 
available nutrients. These nutrient sources are lower in cost than materials such as soy bean protein 
currently used in mushroom nutrients and result in a more economical growth supplement. 

The following examples illustrate various embodiments of the present invention. 

30 EXAMPLE A 

A preferred composition for coating proteinaceous substrates is an acid modified, phosphate cross- 
linked starch which can be made by the following procedure: 

A reaction tank was filled with commercially produced unmodified corn starch slurry containing 

35 approximately 35-40% dry substance starch. Then a saturated salt (NaCI) solution containing approximately 
4.5% sodium hydroxide (NaOH) was slowly added to the starch slurry until the pH of the slurry was about 
11.0. The slurry was then heated to 49 'C (120* F) by injecting steam directly into the slurry. The steam 
injection was introduced at a point of high turbulence so that the heat was dissipated quickly and did not 
gelatinize or cook the starch. Then, 0.5% sodium trimetaphosphate (STMP) was added and allowed to react 

40 with the starch for 9 hours. When the STMP reaction period was completed, the slurry was neutralized with 
hydrochloric acid. In order to acid modify the starch, additional hydrochloric acid was added until the filtrate 
acidity was 1 .05% HCI. The acid modification was continued until the starch had been depolymerized to an 
alkali fluidity of 40-45 mis on a 5 gram test. When the desired acid modification level was reached the 
starch slurry was neutralized to pH 5.5 using sodium carbonate. The starch was then washed to remove 

45 excess salt, filtered and dried. Analysis of the finished starch showed the moisture content to be 10.9%, the 
5 gram alkali fluidity to be 44.5 mis, and the pH to be 6.4. 

EXAMPLE 1 



50 An acid modified, phosphate cross-linked corn starch derivative, prepared in accordance with Example 
A, was slurried at 31.6% dry solids. The slurry was slowly heated with agitation in a 114 liter (30 gallon) 
steam jacketed pilot plant tank to a temperature of 67 "C (152* F), at which point the viscosity was judged 
to be suitable for application. The semi-pasted starch was cooled to about 60' C (140* F) and then strained 
through a 2.16 mm opening (9 mesh) screen. 

55 This semi-pasted starch was then sprayed at 1.03-1.07 x 10 6 kg m" 1 sec~ 2 (135-140 psig) onto 188 kg 
(414 pounds) of 9.8% moisture corn gluten meal in a pilot paddle mixer. A total of 18.2 kg (40 pounds) of 
semi-pasted starch (wet weight) was sprayed. Spraying time was 30 minutes. After spraying, the treated 
corn gluten meal was mixed for two hours. Final moisture was measured at 13.3%. Sieve analyses of the 
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starting material and treated material are given below. 



Sieve Size (mm) 


U.S. Gauge 


Untreated 


Treated 


1.70 


#12 


1 .2% 


1.1 


0.860 


#20, 


21 .8% 


20.4 


0.425 


#40 


37.5% 


37.5 


0.150 


#100 


31 .9% 


32.5 


Pan 


Pan 


7.8% 


8.4 



The material was packed into 3.6-22.7 kg (8-50 pound) bags. 
EXAMPLE 2 

A second, phosphate cross-linked modified corn starch was prepared as a coating material following the 
same general procedure as described in Example A. The cooking or dispersing procedure was the same as 
that employed in Example 1, except instead of adding live steam to the jacket, hot water was used to heat 
the slurry to a temperature of 150* F, at which point the viscosity was judged to be suitable for application. 
The resultant starch slurry was measured at 32.0% solids. 

Two thousand two hundred and seventy three (2273) kg (5,000 lbs) of corn gluten meal were dried to an 
initial moisture below 9.5%. The dried meal was treated with the above-described dispersed starch at a 
level of 3.0% dry starch based on meal as is. Mixing was continued for 25 minutes after the addition of 
starch. Final moisture of the treated corn gluten meal was measured and found to be 13.4%. Sieve analyses 
are as follows: 



Sieve Size (mm) 


U.S. Gauge 


Untreated 


Treated 


1.70 


#12 


2.7% 


2.8 


0.850 


#20 


25.2% 


23.9 


0.425 


#40 


32.7% 


32.2 


0.150 


#100 


33.5% 


33.5 


Pan 


Pan 


7.2% 


7.5 



35 The product was packed into 22.7 kg (50 pound) bags. 
EXAMPLE 3 

Two thousand two hundred and seventy three (2273) kg (5,000 lbs) (100 bags) of the product from 
40 Example 2 were used by a commercial mushroom grower. The bags were used in a test which compared 
the product of Example 2 with a formaldehyde cross linked (denatured) soy bean based supplement, which 
is understood to have been prepared in accordance with the procedure of U.S. Patent 3,942,969. Usage 
rates for the treated corn gluten meal of Example 2 were 0.778-0.846 kg per square meter (0.159-0.173 lbs 
per square foot) of tray and for the cross linked soy bean product of the prior art 1.07-1.15 kg per square 
45 meter (0.218-0.236 lbs per square foot) of tray. 

Three separate production runs were conducted. The results are set forth in Table I, with yields of 
harvested mushroom expressed in kilograms per square meter and pounds per square foot of tray. 

It can be seen from the data that final yields were similar for the two products despite the use of 
considerably lower levels of treated corn gluten meal supplement. 

50 



55 
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TABLE I 







kg/m 2 (lb/ft 2 ) 


5 




1st Break 


2nd Break 


Total 




Crop 1 










Treated Corn Gluten Meal 
Cross Linked Soy Bean 


10.8(2.21) 
11.6(2.37) 


7.68 (1 .57) 
8.07 (1.65) 


18.5 (3.78) 
19.7 (4.02) 


10 


Crop 2 










Treated Corn Gluten Meal 
Cross Linked Soy Bean 


12.8 (2.62) 
13.4 (2.75) 


8.90 (1.82) 
9.19(1.88) 


21.7 (4.44) 
22.6 (4.63) 


15 


Crop 3 










Treated Corn Gluten Meal 
Cross Linked Soy Bean 


13.9 (2.84) 
11.6 (2.37) 


9.39 (1.92) 
10.3(2.10) 


23.3 (4.76) 
21.9 (4.47) 



EXAMPLE 4 

In another commercial scale test, a product made by the procedure of Example 2 was compared to a 
denatured soy-based supplement which is understood to have been prepared in accordance with the 
procedure outlined in U.S. Patent 3,942,969. Two separate crops were grown, one supplemented with 
treated corn gluten meal, and the other with the prior art, denatured soy product. Each of the crops was 
processed so as to maximize mushroom growth for the supplement being tested. 

In the following data (Table II), "supplementation rate" is the supplement addition based on dry 
compost weight. Yields are in kilograms of product per square meter (lb/ft 2 ) of compost. 

TABLE II 



Supplement 


kg/m 2 (lb/ft 2 ) 




CROP A 


CROPB 




Treated Corn Gluten Meal 


Denatured Soy 


Compost dry wt. kg/m 2 (lbs/ft 2 ) 


24.5 (5.0) 


25.9 (5.3) 


Supplementation Rate (%) 


3.86 


4.5 


First Break 


10.6 (2.16) 


9.00 (1.84) 


Second Break 


8.26 (1.69) 


7.92 (1.62) 


Third Break 


4.21 (0.86) 


4.50 (0.92) 


Fourth Break 


2.00 (0.41) 


1.76 (0.36) 


Total Yield 


24.9 (5.10) 


23.1 (4.73) 



45 

At a lower rate of supplementation, the treated corn gluten meal out-yielded the denatured soy material. 
EXAMPLE 5 

50 Commercially available compost and mushroom spawn were used in a small, laboratory-scale crop test. 
Individual boxes, approximately 30 cm (12 inches) wide and 30 cm (12 inches) deep and 61 cm (24 inches) 
long, were filled with a mixture of compost, supplement and spawn and placed on shelves in a closed room. 
The room had temperature and ventilation controls such that the environment could be made to simulate 
conditions on a commercial farm. 

55 The product prepared by the procedures outlined in Example 2 was compared with the same denatured 
soy-based supplement referred to in Example 4 in a crop test. The supplementation rat s set out in Table III 
are based on dry compost weight, and yields are based on square meters (square feet) of compost surface. 
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TABLE III 



Supplement 


kg/m 2 (lb/ft 2 ) 




Treated Corn Gluten Meal 


Denatured Soy 


Compost dry wt. 


30.6 (6.25) 


30.6 (6.25) 


Supplementation Rate (%) 


4 


6 


Total Yield 


19.2 (3.92) 


20.6 (4.22) 



10 

Relative to the denatured soy product, treated corn gluten meal yielded 7% less weight of mushrooms 
but at 33% less supplementation rate. 

EXAMPLE 6 

15 

Using the procedure of Example 1, a phosphate cross-linked modified corn starch was applied to corn 
gluten meal at three levels of add-on. Following this treatment, each sample of treated meal was dried to 9- 
12% moisture and packaged separately. 



Batch 


% Starch Add-On 


A 


5 


B 


10 


D 


3 



25 



EXAMPLE 7 



The products prepared according to Example 6 were used in a laboratory scale crop test and compared 
to the denatured soy product described in Example 4. The results of this laboratory-scale crop testing are 
set out in Table IV. 

TABLE IV 



Supplement 


kg/m 2 (lb/ft 2 ) 


CROP 1 


CROP 2 


CROP 3 


CROP 4 


Product A of Ex. 6 


Product B of Ex. 6 


Product D of Ex. 6 


Denatured soy 


Compost dry 
Suppl. Rate (%) 
Total Yield 


31.8 (6.5) 
4 

28.3 (5.78) 


31.8 (6.5) 
4 

26.7 (5.45) 


31 .8 (6.5) 
4 

25.9 (5.30) 


31.8 (6.5) 
6 

25.5 (5.21) 



45 Product A, made with 5% starch add-on, was best on a yield basis; and all three treated corn gluten 
meal products out-yielded the prior art denatured soy product. 

EXAMPLE 8 

50 A carbohydrate coating composition was prepared from a highly thinned hydroxyethyl corn starch 
(Pencote®). The starting material was adjusted to approximately 32% solids - 18.0 Baume, temperature 
corrected to 15.6*C (60 "F). Approximately 26.5 liters (7 gallons) of the starch starting material was cooked 
in a scraped surface heat exchanger, which was equipped with a rotating scraper which operates to clean 
the heat exchanger surface of any film which would retard the transfer of heat. 

55 As illustrated in the following table, the viscosity of the starch solution initially increased to approxi- 
mately 76 g cm -1 sec -1 (7600 centipoise) (measured using a Brookfield RVF viscometer at 20 r.p.m.), and 
then gradually decreased. 
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Slurry Temperature 


Brookfield Viscosity g cm" 1 sec" 1 (Centipoise) 


57.8" C (136' F) 


8.0 (800) 


60.6 'C (141 -F) 


42.0 (4200) 


70.6*C(159 # F) 


76.0 (7600) 


73.9- C (165* F) 


58.0 (5800) 


76.2 -C (169.2*F) 


43.5 (4350) 


76.4 "C (169.6 # F) 


40.0 (4000) 


77.2 • C (17V F) 


37.0 (3700) 


81 .7* C (179* F) 


23.0 (2300) 



The heating process was continued until the viscosity was less than 2,000 cps. 

A pilot plant paddle blender was filled with 136 kg (300 lbs.) of a commercial corn gluten meal having 
approximately 60% protein (as is) and an initial moisture content of 10-12%. 

Twenty-one (21) kilograms (47 lbs) of the foregoing cooked starch paste (32% dry solids) were 
transferred to a positive displacement pump feed tank. The pump was used to pump the paste through a 
sixteen mesh strainer to the paddle blender where it was sprayed onto the corn gluten meal substrate 
through a HW 8002 spray nozzle made by Spraying Systems, Inc.. The paste was sprayed over a 25-30 
minute period at a rate of approximately 0.8 liters (0.2 gals.) per minute, and a pressure of 1.15 x 10 7 g 
cm" 1 sec" 2 (150 psig) or greater. After the spraying operation was completed, the treated material was 
maintained in the paddle blender for an additional twenty minutes to ensure uniformity. The moisture level 
of the resultant material was measured and found to be 19.3%. The material was then transferred to a tray 
dryer and the moisture content was further reduced to the 10-12% range. 

EXAMPLE 9 

Utilizing a procedure similar to Example 8, a 18.0 Baume starch slurry of oxidized corn starch was 
slowly heated in a scraped surface heat exchanger. When the slurry temperature reached 64.4 *C (148*F), 
the viscosity of the partially cooked starch paste was measured and found to be 3.2 g cm" 1 sec" 1 (320 
centipoise). At this point, the cooking operation was discontinued. 

Corn gluten meal (109 kg) (240 pounds) was coated with 17.0 kg (37.5 pounds) of the above-described 
starch slurry utilizing the same general procedure as described in Example 8. Midway during the coating 
operation the viscosity of the starch solution was measured and was found to be 8.00 g cm" 1 sec" 1 (800 
centipoise). 

The starch-coated corn gluten meal was dried to a moisture level of 12.2%. 
EXAMPLE 10 

Utilizing a procedure similar to Example 8, an 18.0 Baume starch slurry (Douglas 7160) was heated in a 
scraped surface heat exchanger until the paste viscosity was the consistency of heavy cream. The cooked 
starch paste (18.2 kg) (40 pounds) was sprayed onto 116 kg (255 pounds) of corn gluten meal in the 
manner of Example 8. Midway during the spraying operation, the starch paste viscosity was measured and 
found to be 2.50 g cm" 1 sec" 1 (250 centipoise). 

The starch-coated corn gluten meal was dried to a moisture content in the range of 10-12%. 

EXAMPLE 11 

The starch-coated corn gluten meal supplements of Examples 2, 8, 9 and 10 were utilized in a 
laboratory-scale crop test. These four carbohydrate-coated, non-denatured corn meal products were 
compared with a commercial, formaldehyde denatured soy bean-based mushroom nutrient supplement 
which is understood to have been prepared in accordance with the procedure of U.S. Patent No. 3,942,969. 

In order to ensure that the growing conditions were similar, all five nutrient supplements were utilized on 
mushroom crops grown in the same room, at the same time, utilizing the identical compost. The compost 
employed had a dry weight of 30.6 kg per square meter (6.25 pounds per square foot). The crop area was 
0.51 squar meters (5.5 square fe t) for each of the mushroom crops. 

The four starch-coated corn gluten meal supplements wer appli d to the compost beds at a rate of 4% 
based on the dry weight of th compost. The commercial soy bean-based supplement was applied at a rate 
of 6% by weight, based on the dry weight of the compost. 
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The results of the crop testing are set-out in Table V. 

TABLE V 



Day 


Crop Yield (gms) 




Soy-based 


Example No. 2 


Example No. 8 


Example No. 9 


Example No. 10 




Supplement 










0 * 


106 


666 


695 


220 


393 


4 


822 


4698 


4241 


5425 


5311 


5 


2611 


0 


0 


0 


0 


6 


0 


720 


946 


255 


145 


8 


149 


570 


992 


421 


565 


10 


775 


3666 


923 


1579 


2275 


11 


0 


347 


562 


0 


1144 


12 


1700 


0 


0 


2390 


0 


14 


273 


374 


325 


64 


144 


17 


164 


181 


320 


127 


137 


21 


650 


428 


512 


1138 


470 


Total Grams 


7250 


11650 


9516 


11619 


10584 


Total Pounds 


15.98 


25.68 


20.98 


25.62 


23.33 


Cum. kg/ft 2 (lbs/ft. 2 ) 


18.7(3.83) 


30.1 (6.16) 


24.6 (5.03) 


30.0 (6.14) 


27.4 (5.60) 



* Day 0 = date of first harvesting. 



The data illustrate that the crops treated with embodiments of the nutrient supplement of the present 
invention greatly outperformed the crop treated with a prior art material. However, the commercial soy bean- 
based product was severely disadvantaged in the foregoing testing since the crop treated with this material 
had not reached its optimum level of growth at the time of pinning (flushing the crop with fresh air and 
lowering the temperature). Because the crops utilizing the corn gluten meal supplement had reached their 
optimum state, it was decided to pin the crops at this point. 

Example 4 shows a side-by-side comparison of the prior art soy supplement with the carbohydrate- 
coated material of Example 2 wherein the crops were grown separately, and growing conditions could be 
regulated to maximize mushroom growth. 

The foregoing data suggests, however, that the time to develop a first flush of mushrooms is 
significantly faster with the products of the present invention than with the soy-based nutrient. 



EXAMPLE 12 

In a procedure utilizing commercial quantities of materials and larger equipment, 1325 liters (350 
gallons) of 18.0 Baume (32% dry substance) starch slurry were prepared using the acid modified, 
phosphate cross-linked starch described in Example A. This starch slurry was circulated through a scraped 
surface heat exchanger and slowly heated until the starch started to gelatinize. The initial gelatinization or 
cooking temperature for this starch was between 70.72 'C (1 58-1 62 'F). The starch was allowed to partially 
cook until the viscosity increased to the 7.00-15.00 g cnrr'sec" 1 (700-1500 cps) range. The starch paste 
was then cooled and maintained at 65.6* C (150* F) until it was needed to coat corn gluten meal. 

The flowrate of corn gluten meal to be coated was controlled at 1364 kg (3000 pounds) per hour by a 
weigh belt feeder and delivered to a high speed multi-paddle mixer blender. Simultaneously, the previously- 
prepared partially cooked starch paste was introduced into the mixer blender through a side injection port. 
The flowrate of the partially cooked starch paste was controlled in proportion to the flowrate of the corn 
gluten meal and was set to deliver 5.0% dry starch, based on the weight of the corn gluten meal. The multi- 
paddle mixer blender, operating at 2400 rpm, quickly distributed the starch paste and evenly coated the 
corn gluten meal. The coated corn gluten meal was then directed to a fluidized bed dryer where the 
moisture content was reduced to the 10-12% range. 

Th foregoing sp cific xamples ar provided for purposes of illustration only and it will be apparent to 
one of ordinary skill in the art that many changes and modifications can be made thereto. Therefore, the 
scop of the invention is to b limited solely by the appended claims. 
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Claims 

Claims f r the f Mowing Contracting States : BE, DE, FR, GB, IT, NL 

1. A hydrophilic, granular nutrient supplement particle for enhancing the growth of mushrooms in a non- 
5 sterilized compost bed comprising an inner core and an outer hydrophilic coating wherein: 

said inner core comprises 75-99% by weight of said particle and comprises a non-denatured 
granular proteinaceous material selected from the group consisting of casein, whey, cottonseed meal, 
soybean meal, soy protein, corn gluten feed, corn gluten meal and wheat gluten; and 

said outer hydrophilic coating comprises 1-25% by weight of said particle and comprises hydro- 
w philic carbohydrate coated on the surface of said inner core. 

2. The nutrient supplement of claim 1 wherein the protein in said granular material has a moisture content 
of less than 20%. 

75 3. The nutrient supplement of claim 1 further including a microbial inhibiting compound. 

4. The nutrient supplement of claim 1 wherein said carbohydrate coating comprises a material selected 
from the group consisting of starch, modified starch, starch derivatives, modified starch derivatives, 
cellulose, cellulose derivatives, guar, guar derivatives, gum arabic and polysaccharides. 

20 

5. The nutrient supplement of claim 1 wherein said hydrophilic coating is the residuum of an aqueous 
coating composition having a viscosity of between 1 and 100 g cm^sec -1 and prepared by heating a 
starch slurry containing up to 40% by weight starch solids to a temperature in the range 63-79* C (145- 
175*F), until the slurry becomes semi-pasted. 

25 

6. The nutrient supplement of claim 1 wherein said hydrophilic carbohydrate coating comprises from 2 to 
5% by weight of said supplement. 

7. The nutrient supplement of claim 1 wherein said carbohydrate coating comprises a cross-linked starch. 

30 

8. The nutrient supplement of claim 1 wherein said carbohydrate comprises a phosphate cross-linked acid 
modified starch. 

9. The nutrient supplement of claim 1 wherein the compost employed in said non-sterilized compost bed 
35 has been pasteurized. 

10. A medium for growing mushrooms comprising: 

a) composted organic materials; 

b) mushroom mycelia; 
40 c) casing materials; and 

d) the nutrient supplement of claim 1 . 

11. The medium of claim 10 wherein the amount of nutrient supplement comprises 1.4 to 14% of the dry 
weight of said composted organic materials and mushroom mycelia. 

45 

12. The medium of claim 11 wherein said aqueous coating composition has a viscosity in the range of 2.5- 
25 g cm~ 1 sec" 1 . 

13. The medium of claim 11 wherein said starch solids are heated to a temperature range of 65.6 to 
50 71.1 *C (150-160* F)- 

14. The medium of claim 10 wherein the protein in said granular material has a moisture content of less 
than 20%. 

55 15. The medium of claim 10 wherein said nutrient supplement further includes a microbial inhibiting 
compound. 

16. Th medium of claim 10 wher in said carbohydrate is a partially pasted starch. 
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17. The medium of claim 10 wherein said hydrophilic carbohydrate is a starch selected from the group 
consisting of acid modified starch, starch derivatives and modified starch derivatives. 

18. The medium of claim 10 wherein said hydrophilic starch comprises an acid modified, phosphate cross- 
5 linked, partially pasted starch. 

19. In a process for growing mushrooms in a non-sterilized compost bed wherein said bed contains 
mushroom mycelia and an added nutrient supplement, the improvement comprising: 

adding the hydrophilic nutrient supplement of claim 1 to said bed up to the time of casing. 

10 

20. The process of claim 19 wherein the protein in said granular material has a moisture content of less 
than 20%. 

21. The process of claim 19 wherein said nutrient supplement further includes a microbial inhibiting 
75 compound. 

22. The process of claim 19 wherein said carbohydrate is a partially pasted starch. 

23. The process of claim 19 wherein said hydrophilic carbohydrate is a starch selected from the group 
20 consisting of acid modified starch, starch derivatives and modified starch derivatives. 

24. The process of claim 19 wherein said hydrophilic starch comprises an acid modified, phosphate cross- 
linked, partially pasted starch. 

25 Claims for the following Contracting State : ES 

1. A method of preparing a nutrient supplement for enhancing the growth of mushrooms in a compost 
bed, characterized in that a coating of a hydrophilic carbohydrate is applied to the surface of a granular 
material comprising a non-denatured proteinaceous material selected from the group consisting of 

30 casein, cottonseed meal, soybean meal, soy protein, corn gluten feed, corn gluten meal and wheat 
gluten; the granular material being present in an amount of 75-99% by weight, and the coating being 
present in an amount of 1 -25% by weight. 

2. The method of claim 1 wherein the protein in said granular material has a moisture content of less than 
35 20%. 

3. The method of claim 1 wherein said carbohydrate coating comprises a material selected from the 
group consisting of starch, modified starch, starch derivatives, modified starch derivatives, cellulose, 
cellulose derivatives, guar, guar derivatives, gum arabic and polysaccharides. 

40 

4. The method of claim 1 wherein said hydrophilic coating is the residuum of an aqueous coating 
composition having a viscosity of between 1 and 100 g cm" 1 sec" 1 and prepared by heating a starch 
slurry containing up to 40% by weight starch solids to a temperature in the range 63-79 *C (145- 
1 75 * F), until the slurry becomes semi-pasted. 

45 

5. The method of claim 1 wherein said carbohydrate coating comprises a cross-linked starch. 

6. The method of claim 1 wherein said carbohydrate coating comprises a phosphate cross-linked acid- 
modified starch. 

50 

7. The method of claim 1 wherein a microbial inhibiting compound is additionally incorporated into the 
nutrient supplement. 

8. The method in accordance with claim 1 wherein the granular protein material is of animal or vegetable 
55 origin. 

9. A method of preparing a medium for growing mushrooms, characterized in that it comprises admixing: 

a) composted organic materials; 
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b) mushroom mycelia; 

c) casing materials; and 

d) the nutrient supplement prepared by the method of any of claims 1 to 8. 

5 10. The method of claim 9 wherein the amount of nutrient supplement comprises 1.4 to 14% of the dry 
weight of said composted organic materials and mushroom mycelia. 

11. The method of claim 4 wherein said hydrophilic carbohydrate coating comprises from 2 to 5% by 
weight of said supplement. 

70 

12. The method of claim 4 wherein said aqueous coating composition has a viscosity in the range of 2.5 to 
25 g cm -1 sec -1 (250-2500 centipoise). 

13. The method of claim 4 wherein said starch solids are heated to a temperature range of 65.6 to 71.1 *C 
75 (150-1 60 *F). 

14. In a process for growing mushrooms in a compost bed wherein said bed contains mushroom mycelia 
and an added nutrient supplement, the improvement comprising: 

providing a hydrophilic nutrient supplement comprising an inner core which comprises 75-99% by 
20 weight of said hydrophilic supplement and comprises a granular proteinaceous material selected from 
the group consisting of casein, whey, cottonseed meal, soybean meal, soy protein, corn gluten feed, 
corn gluten meal and wheat gluten and an outer hydrophilic coating, said coating comprising from 1- 
25% by weight of said hydrophilic supplement. 

25 15. The process of claim 14 wherein said outer carbohydrate coating comprises from 2 to 5% by weight of 
said supplement. 

16. The process of claim 14 wherein said carbohydrate comprises a cross-linked starch. 

30 17. The process of claim 14 wherein said nutrient supplement is added to said compost bed up to the time 
of casing. 

18. The process of claim 14 wherein said nutrient supplement is added to said compost bed at the time of 
spawning. . 

35 

19. The process in accordance with claim 14 wherein the granular protein material is of animal or vegetable 
origin. 

PatentansprUche 

40 PatentansprUche fUr folgende Vertragsstaaten : BE, DE, FR, GB, IT, NL 

1. Hydrophiles, korniges Nahrstoffzusatz- Parti kel zur Verbesserung des Pilzwachstums in einem unsteriii- 
sierten Kompostbett, mit einem inneren Kern und einer aufleren hydrophilen UmhUllung, bei dem: 

der innere Kern 75 - 99 % des Gewichts des Partikels ausmacht und ein nicht-denaturiertes 
45 korniges Proteinmaterial enthalt, das ausgewShlt ist aus der Gruppe bestehend aus Kasein, Molke, 
Baumwollsamenmehl, Sojabohnenmehl, Sojaprotein, Futtergetreidegluten, Getreideglutenmehl und 
Weizengluten, und 

die auflere hydrophile UmhUllung 1 - 25 % des Gewichts des Partikels ausmacht und eine 
, Beschichtung aus hydrophilem Kohlenhydrat auf der Oberflache des inneren Kerns aufweist. 

50 

2. NShrstoffzusatz nach Anspruch 1, bei dem das Protein in dem kflrnigen Material einen Feuchtigkeitsge- 
halt von weniger als 20 % hat. 

3. Nahrstoffzusatz nach Anspruch 1, der auflerdem eine das Mikrobenwachstum hemmende Verbindung 
55 enthalt. 

4. Nahrstoffzusatz nach Anspruch 1, bei dem die Kohlenhydratbeschichtung ein Material enthalt. das 
ausgewShlt ist aus der Gruppe besteh nd aus Starke, modifizierter Stark , Starkederivaten, modifizier- 
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ten Starkederivaten, Zellulose, Zellulosederivaten, Guar, Guarderivaten, Gummi Arabikum und Polysac- 
chariden. 

5. Nahrstoffzusatz nach Anspruch 1, bei dem die hydrophile Beschichtung der Rest einer wassrigen 
5 Beschichtungszusammensetzung mit einer ViskositSt zwischen 1 und 100 g cm~ 1 sec~ 1 ist, die 
hergestellt wurde durch Erhitzen eines Starkeschlamms mit bis zu 40 Gewichtsprozent Starke- 
Feststoffen auf eine Temperatur im Bereich von 63 - 79* C (145 - 175' F), bis der Schlamm halb- 
pastenformig wird. 

10 6. Nahrstoffzusatz nach Anspruch 1, bei dem die hydrophile Kohlenhydratbeschichtung zwischen 2 und 5 
% des Gewichts des Zusatzes ausmacht. 

7. Nahrstoffzusatz nach Anspruch 1, bei dem die Kohlenhydratbeschichtung eine vernetzte Starke enthalt. 

75 8. Nahrstoffzusatz nach Anspruch 1, bei dem das Kohlenhydrat eine phosphatvernetzte, sauremodifizierte 
Starke enthalt. 

9. Nahrstoffzusatz nach Anspruch 1, bei dem der in dem unsterilisierten Kompostbett verwendete 
Kompost pasteurisiert worden ist. 

20 

10. Medium zum Zuchten von Pilzen mit: 

a) kompostierten organischen Materialien; 

b) Pilzmycel; 

c) Abdeckungsmaterialien; und 

25 d) dem Nahrstoffzusatz nach Anspruch 1 . 

11. Medium nach Anspruch 10, bei dem der Anteil des NShrstoffzusatzes 1,4 bis 14 % des Trockenge- 
wichts des kompostierten organischen Materials und des Pilzmycels betragt. 

30 12. Medium nach Anspruch 11, bei dem die wassrige Beschichtungszubereitung eine vlskositat im Bereich 
von 2,5 - 25 g cm" 1 sec -1 hat. 

13. Medium nach Anspruch 11, bei dem die Starkefeststoffe auf eine Temperatur im Bereich von 65,6 bis 
71,1 • C (150 - 160* F) erhitzt worden sind. 

35 

14. Medium nach Anspruch 10, bei dem das Protein in dem kornigen Material einen Feuchtigkeitsgehalt 
von weniger als 20 % hat. 

15. Medium nach Anspruch 10, bei dem der Nahrstoffzusatz auflerdem eine das Mikrobenwachstum 
40 hemmende Verbindung entha'lt. 

16. Medium nach Anspruch 10, bei dem das Kohlenhydrat eine teilweise pastierte Starke ist. 

17. Medium nach Anspruch 10, bei dem das hydrophile Kohlenhydrat eine Starke aus der Gruppe 
45 bestehend aus sauremodifizierter Starke, Starkederivaten und modifizierten Starkederivaten ist. 

18. Medium nach Anspruch 10, bei dem die hydrophile Starke eine sauremodifizierte, phosphatvernetzte 
teilweise pastierte Starke enthalt. 

so 19. Verfahren zum ZQchten von Pilzen in einem unsterilisierten Kompostbett, bei dem das Bett Pilzmycel 
und einen zugegebenen Nahrstoffzusatz enthalt, wobei die Verbesserung darin besteht, da/3 

dem Bett bis zum Zeitpunkt der Abdeckung der hydrophile Nahrstoffzusatz nach Anspruch 1 
zugegeben wird. 

55 20. Verfahren nach Anspruch 19, bei dem das Protein in dem kfimigen Material einen Feuchtigkeitsgehalt 
von weniger als 20 % hat. 
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21. Verfahren nach Anspruch 19, bei dem der Nahrstoffzusatz auflerdem eine das Mlkrobenwachstum 
hemmende Verbindung enthalt. 

22. Verfahren nach Anspruch 1 9, bei dem das Kohlenhydrat eine teilweise pastierte Starke ist 

5 

23. Verfahren nach Anspruch 19, bei dem das hydrophile Kohlenhydrat eine Starke aus der Gruppe 
bestehend aus sauremodifizierter Starke, StSrkederivaten und modifizierten Starkederivaten ist. 

24. Verfahren nach Anspruch 19, bei dem die hydrophile Starke eine sauremodifizierte, phosphatvernetzte, 
w teilweise pastierte Starke enthalt. 

PatentansprUche fUr folgenden Vertragsstaat : ES 

1. Verfahren zur Herstellung eines NShrstoffzusatzes zur Verbesserung des Pilzwachstums in einem 
is Kompostbett, dadurch gekennzeichnet, da/3 eine UmhOllung aus hydrophilem Kohlenhydrat auf die 

OberflSche eines kornigen Materials aufgebracht wird, das ein nicht-denaturiertes Proteinmaterial aus 
der Gruppe bestehend aus Kasein, Baumwollsamenmehl, Sojabohnenmehl, Sojaprotein, Futtergetreide- 
gluten, Getreideglutenmehl und Weizengluten enthSIt, wobei der Anteil des kdrnigen Materials 75 - 99 
Gewichtsprozent und der Anteil der Umhullung 1 - 25 Gewichtsprozent betragt. 

20 

2. Verfahren nach Anspruch 1, bei dem das Protein in dem kornigen Material einen Feuchtigkeitsgehait 
von weniger als 20 % hat. 

3. Verfahren nach Anspruch 1, bei dem die KohlenhydratumhUHung ein Material aus der Gruppe 
25 bestehend aus Starke, modifizierter Starke, Starkederivaten, modifizierten Starkederivaten, Zellulose, 

Zellulosederlvaten, Guar, Guarderivaten, Gummi Arabikum und Polysacchariden enthalt. 

4. Verfahren nach Anspruch 1, bei dem die hydrophile UmhUllung der Rest einer wassrigen UmhUllungs- 
zusammensetzung mit einer ViskositSt zwischen 1 und 100 g cm -1 sec -1 ist, das hergestellt ist durch 

30 Erhitzen eines Starkeschlammes mit bis zu 40 Gewichtsprozent Starkefeststoffen auf eine Temperatur 
im Bereich von 63- 79* C (145 - 175* F), bis der Schlamm halb pastenfdrmig wird. 

5. Verfahren nach Anspruch 1, bei dem die KohlenhydratumhUHung eine vernetzte Starke enthalt. 

35 6. Verfahren nach Anspruch 1, bei dem die KohlenhydratumhUHung eine phosphatvernetzte, sauremodifi- 
zierte StSrke enthalt. 

7. Verfahren nach Anspruch 1 , bei dem eine das Mikrobenwachstum hemmende Verbindung zusfitzlich in 
dem Nahrstoffzusatz enthalten ist. 

40 

8. Verfahren nach Anspruch 1, bei dem das kornige Proteinmaterial tierischen oder pflanzlichen Ur- 
sprungs ist. 

9. Verfahren zur Herstellung eines Mediums zum ZUchten von Pilzen, gekennzeichnet durch die Zugabe 
45 von: 

a) kompostierten organischen Materialien; 

b) Pilzmycel; 

c) Abdeckungsmaterialien; und 

d) dem nach dem Verfahren nach einem der AnsprUche 1 bis 8 hergestellten Nahrstoffzusatz. 

50 

10. Verfahren nach Anspruch 9, bei dem der Anteil des Nahrstoffzusatzes 1,4 bis 14 % des Trockenge- 
wichts des kompostierten organischen Materials und des Pilzmycels betragt. 

11. Verfahren nach Anspruch 4, bei dem die hydrophile KohlenhydratumhUHung zwischen 2 und 5 
55 Gewichtsprozent des Zusatzes betragt. 

12. Verfahren nach Anspruch 4, bei dem die wassrige UmhUllungszusammensetzung eine Viskositat im 
Bereich von 2,5 bis 25 g cnrr'sec" 1 (250 - 2500 centipoise) hat. 



15 



EP 0 290 236 B1 



13. Verfahren nach Anspruch 4, bei dem die Starkefeststoffe auf eine Temperatur im Bereich von 65,6 bis 
71,1 • C (150 - 160 • F) erhitzt werden. 

14. Verfahren zum ZUchten von Pilzen in einem Kompostbett, bei dem das Bett Pilzmycel und einen 
5 zugegebenen NShrstoffzusatz enthalt, wobei die Verbesserung darin besteht, dafl 

ein hydrophiler NShrstoffzusatz vorgesehen wird, der einen inneren Kern, der 75 - 99 Gewichtspro- 
zent des hydrophilen Zusatzes ausmacht und ein kdrniges Proteinmaterial aus der Gruppe bestehend 
aus Kasein, Molke, Baumwollsamenmehl, Sojabohnenmehl, Sojaprotein, Futtergetreidegluten, Getreide- 
glutenmehl und Weizengluten enthalt, und eine auflere hydrophile UmhOllung aufweist, welche UmhUI- 
w lung 1 - 25 % des Gewichts des hydrophilen Zusatzes ausmacht. 

15. Verfahren nach Anspruch 14, bei dem die aufiere KohlenhydratumhUllung 2 bis 5 Gewichtsprozent des 
Zusatzes betrSgt. 

75 16. Verfahren nach Anspruch 14, bei dem das Kohlenhydrat eine vernetzte Starke enthalt. 

17. Verfahren nach Anspruch 14, bei dem der Nahrstoffzusatz dem Kompostbett bis zum Zeitpunkt der 
Abdeckung zugegeben wird. 

20 18. Verfahren nach Anspruch 14, bei dem der NMhrstoffzusatz dem Kompostbett zur Zeit der Aussaat 
zugegeben wird. 

19. Verfahren nach Anspruch 14, bei dem das ko'rnige Proteinmaterial tierischen oder pflanzlichen Ur- 
sprungs ist. 

25 

Revendlcatlons 

Revendlcations pour les Etats contractants sulvants : BE, DE, FR, GB, IT, NL 

1. Particule de supplement nutritif hydrophile en granules pour renforcer la croissance des champignons 
30 dans une couche de terreau non sterilise comprenant une partie centrale inte>ieure et un revetement 

hydrophile ext£rieur dans lequel : 

ladite partie centrale inteVieure comprend 75 a 99 % en poids de ladite particule et comprend un 
mateViau protelnique non denature en granules s6lectionne" dans le groupe qui est constitue* de la 
caserne, de petit lait, de la farine de graines de coton, de la farine de soja, de la proline de soja, du 
35 gluten de ble\ de la farine de gluten de bid et du gluten de froment, et 

ledit revitement hydrophile exteVieur comprend de 1 a 25 % en poids de ladite particule et 
comprend un glucide hydrophile depose sur la surface de la partie centrale inteVieure. 

2. Supplement nutritif selon la revendication 1 , dans lequel la proline dans ledit mateViau en granules 
40 prdsente une teneur en eau infe>ieure a 20 %. 

3. Supplement nutritif selon la revendication 1 , comportant de plus un compose* anti-microbien. 

4. Supplement nutritif selon la revendication 1, dans lequel ledit revetement de glucide comprend un 
45 mateViau s6lectionn£ dans le groupe qui est constitue de Tamidon, de I'amidon modifie\ des derives 

d'amidon, des derives d'amidon modifie, de la cellulose, des derives de cellulose, du "guar", des 
derives du "guar", de la gomme arabique et des polysaccharoses. 

5. Supplement nutritif selon la revendication 1 , dans lequel ledit revetement hydrophile est le rdsidu d'une 
so composition de revetement aqueuse prdsentant une viscosite* situde entre 1 et 100 g cm -1 sec -1 et est 

prepare en chauffant un amidon en boues contenant jusqu'a 40 % en poids d'amidon solide a une 
temperature qui se trouve dans la plage situee entre 63 a 79* C (145 a 175* F), jusqu'a ce que la boue 
deviennent pateuse. 

55 6. Supplement nutritif selon la rev ndication 1, dans lequel ledit revetement d glucide hydrophil 
compr nd 2 a 5 % en poids dudit supplement. 
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7. Supplement nutritif selon la revendication 1, dans lequel ledit revetement de glucide comprend un 
amidon reticule\ 

a Suppldm nt nutritif selon la revendication .1, dans lequel ledit glucide comprend un glucide modifie par 
5 acide par liaisons transversales de phosphate. 

9. Supplement nutritif selon la revendication 1, dans lequel le terreau employe* dans ladite couche de 
terreau non sterilise a ete pasteurise. 

10 10. Milieu pour faire croitre des champignons comprenant : 

a) des mate>iaux organiques composes ; 

b) des blancs de champignon ; 

c) des materiaux de recouvrement, et 

d) le supplement nutritif selon la revendication 1. 

75 

11. Milieu selon la revendication 10, dans lequel la quantite de supplement nutritif comprend de 1,4 a 14 % 
en poids sec desdits materiaux organiques compostes et des blancs de champignon. 

12. Milieu selon la revendication 11, dans lequel ladite composition de revetement aqueuse presente une 
20 viscosite se trouvant dans la plage situee entre 2,5 a 25 g/cm~ 1 sec~ 1 . 

13. Milieu selon la revendication 11, dans lequel lesdits amidons solides sont chauffes dans une plage de 
temperature situee entre 65.6 a 71,1 *C (150 a 160' F). 

25 14. Milieu selon la revendication 10, dans lequel la proteine dans ledit materiau en granules presente une 
teneur en eau qui est inferieure a 20 %. 

15. Milieu selon la revendication 10, dans lequel ledit supplement nutritif comporte de plus un compose 
anti-microbien. 



30 



16. Milieu selon la revendication 10, dans lequel ledit glucide est un amidon partieliement pateux. 



17. Milieu selon la revendication 10, dans lequel ledit glucide hydrophile est un amidon seiectionne dans le 
groupe qui est constitue de I'amidon modifie par acide, des derives d'amidon et des derives d'amidon 
35 modifie. 

1a Milieu selon la revendication 10, dans lequel ledit amidon hydrophile comprend un amidon modifie par 
acide par liaisons transversales de phosphate partieliement p3teux. 

40 19. Dans un processus pour faire croltre les champignons dans une couche de terreau non sterilise dans 
lequel ladite couche contient des blancs de champignon et un supplement nutritif ajoute, ('amelioration 
consistant a : 

ajouter le supplement nutritif hydrophile selon la revendication 1 a ladite couche jusqu'au moment 
du recouvrement. 

45 

20. Processus selon la revendication 19, dans lequel la proteine qui est dans ledit materiau en granules 
presente une teneur en eau qui est inferieure a 20 %. 

21. Processus selon la revendication 19, dans lequel ledit supplement nutritif comporte de plus un 
50 compose anti-microbien. 

22. Processus selon la revendication 19, dans lequel ledit glucide est un amidon partieliement pateux. 

2a Processus selon la revendication 19, dans lequel ledit glucide hydrophile est un amidon seiectionne 
55 dans le groupe qui est constitue de I'amide modifie par acide, d s derives d'amidon et des derives 
d'amidon modifie. 
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24. Processus selon la revendication 19, dans lequel ledit amidon hydrophile comprend un amidon modifie* 
par acide, a liaisons transversales de phosphate partiellement pateux. 

Revendlcations pour I'Etat contractant suivant : ES 

5 

1. Procede pour preparer un supplement nutritif pour renforcer la croissance des champignons dans une 
couche de terreau, caracteVise" en ce qu'un revetement d'un glucide hydrophile est applique* a la 
surface d'un materiau en granule's comprenant un materiau proteinique non denature seiectionne dans 
le groupe qui est constitue de la caserne, de la farine de graines de coton, de la farine de soja, de la 

70 proline de soja, du gluten de ble\ de la farine de gluten de bie et du gluten de froment ; le materiau 
en granules etant present en une quantity de 75 a 99 % en poids, et le revetement etant present en 
une quantity de 1 a 25 % en poids. 

2. Procede selon la revendication 1, dans lequel la proline dans ledit materiau en granule" prSsente une 
75 teneur en eau infeVieure a 20 %. 

3. Procede selon la revendication 1, dans lequel ledit revetement de glucide comprend un materiau 
seiectionne dans le groupe qui est constitue de I'amidon, de I'amidon modifie, des derives d'amidon, 
des derives d'amidon modifie, de la cellulose, des derives de cellulose, du "guar" , des derives du 

20 "guar", de la gomme arabique et des polysaccharoses. 

4. Procede selon la revendication 1, dans lequel ledit revetement hydrophile est le r^sidu d'une 
composition de revetement aqueuse ayant une viscosity situee entre 1 et 100 g cm~ 1 sec" 1 et est 
prepare* en chauffant un amidon boueux contenant jusqu'a 40 % en poids d'amidon solide a une 

25 temperature se trouvant dans la plage situee entre 63 a 79* C (145 a 175* F), jusqu'a ce que la boue 
devienne pateuse. 

5. Procede selon la revendication 1, dans lequel ledit revetement de glucide comprend un amidon 
rgticu!e\ 

30 

6. Procede selon la revendication 1 , dans lequel ledit rev§tement de glucide comprend un amidon modifie 
par acide a liaisons transversales de phosphate. 

7. Procede selon la revendication 1 , dans lequel un compost anti-microbien est incorpor£ en plus dans le 
as supplement nutritif. 

8. Procede selon la revendication 1 , dans lequel le materiau de proteine en granules est d'origine animate 
ou vegetale. 

40 9. Procede pour preparer un milieu pour faire crottre des champignons, caracterise en ce qu'il comprend 
le melange : 

a) de materiaux organiques compostes ; 

b) de blancs de champignon ; 

c) de materiaux de recouvrement, et 

45 d) le supplement nutritif pr6par6 par le procede selon Tune quelconque des revendications 1 a 8. 

10. Procede selon la revendication 9, dans lequel la quantite de supplement nutritif comprend de 1,4 a 14 
% en poids sec desdits materiaux organiques compostes et des blancs de champignon. 

so 11. Procede selon la revendication 4, dans lequel ledit revetement de glucide hydrophile comprend de 2 a 
5 % en poids dudit supplement. 

12. Procede selon la revendication 4, dans lequel ladite composition de revetement aqueuse pr6sente une 
viscosite se trouvant dans la plage situee entre 2,5 a 25 gcnrr'sec" 1 (250 a 2500 centipoises). 

55 

13. Procede selon la revendication 4, dans lequ I les amidons solides sont chauffes dans un plage de 
temperature se trouvant entre 65,6 a 71,1 *C (150 a 160" F). 
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14. Dans un processus pour faire pousser des champignons dans une couche de terreau dans lequel ladite 
couche contient des blancs d champignon et un supplement nutritif ajoute, I'ame Iteration comprenant : 
la fourniture d'un supplement nutritif hydrophile comprenant une partie central inteVieure qui 
comprend 75 a 99 % n poids dudit supplement nutritif et comprend un mateViau prot§inique en 
5 granules seiectionne dans le groupe qui est constitue de la caserne, du petit lait, de la farine de graines 
de coton, de la farine de soja, de la proteine de soja, du gluten de bie. de la farine de gluten de bie et 
du gluten de froment, et un revetement hydrophile exterieur, ledit rev§tement comprenant de 1 a 25 % 
en poids dudit supplement hydrophile. 

10 15. Processus selon la revendication 14, dans lequel ledit revetement de glucide exterieur comprend de 2 
a 5 % en poids dudit supplement. 

16. Processus selon la revendication 14, dans lequel ledit glucide comprend un amidon reticule. 

75 17. Processus selon la revendication 14, dans lequel ledit supplement nutritif est ajoute a ladite couche de 
terreau jusqu'au moment du recouvrement. 

18. Processus selon la revendication 14, dans lequel ledit supplement nutritif est ajoute a ladite couche de 
terreau au moment de la croissance des blancs de champignon. 

20 

19. Processus selon la revendication 14, dans lequel le materiau proteinique en granules est d'origine 
animate et ve^etale. 
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